Environmental impacts of short-lived climate pollutants
Global carbon dioxide (CO 2 ) emissions continue to increase, reaching a record level of 32 billion tonnes in 2010. We are rapidly approaching concentration levels of long-lived greenhouse gases that are projected to lead to an annual and global average temperature increase of more than two degrees Celsius ( Focusing on short-lived climate pollutants (SLCPs, Box 6.1) is an effective way of mitigating climate change impact in the short term -without losing sight of the fundamental importance of reducing emissions of long-lived greenhouse gases. SLCPs are, after CO 2 , the most important contributors to human (anthropogenic) enhancement of the global greenhouse effect. The latest scientific evidence confirms that reducing SLCPs could have a substantial effect on climate change within 10 to 30 years, which is indispensable if we are to limit global warming to 2°C by 2100 (UNEP, 2011a).
Short-lived climate pollutants are also dangerous air pollutants, with various detrimental impacts on human health, agriculture and ecosystems (Box 6.2). According to a recent study carried out by the United Nations Environment Programme (UNEP, 2011a), broad implementation of 16 existing measures to reduce emissions of SLCPs through 2030 could have the following benefits:
• 4 million premature deaths resulting from outdoor air pollution and a further 1.6 million deaths resulting from indoor air pollution could be avoided each year.
• Annual harvest losses of 52 million tonnes per year of rice, maize, soya beans and wheat could be avoided thanks to lower concentrations of ground-level ozone.
• Global warming could be reduced by up to 0.5°C by 2050; by 2040, warming in the Arctic could be reduced by 0.7°C.
In many developing countries, the need to abate SLCP emissions is vital, especially for health and food production. At the same time, developing countries have the least financial resources to carry out abatement actions. This is why it is particularly important to find actions that can actually save money. In view of the additional savings that can be made in the areas of public health and food production, this offers a strong argument for SLCP abatement measures to be integrated into a country's development and poverty reduction strategy.
Reducing SLCPs could be vital for keeping global warming below 2°C.
Reducing black carbon and methane emissions can save lives and money and bring about development.
Regions taking action to reduce black carbon emissions, in particular, would perceive immediate health benefits. They also would benefit significantly from reduced regional warming, reduced disruption of regional weather patterns, and substantial reductions in crop losses resulting from high ozone levels. Reducing indoor emissions from cook-stoves Box 6.1. What are SLCPs?
SLCPs, or short-lived climate pollutants, are chemicals that remain in the atmosphere for only a few days or a few decades at the most. They include black carbon, methane and tropospheric ozone.
Black carbon, present in the atmosphere as particles, has a warming impact on climate 460-1 500 times stronger than CO 2 . With a lifetime that varies from a few days to a few weeks, black carbon is a major component of soot and is produced by incomplete combustion of fossil fuel and biomass. When deposited on ice and snow, black carbon causes both atmospheric warming and an increase in melting rate. It also influences cloud formation and affects regional atmospheric circulation and rainfall patterns. In addition, black carbon is a primary component of particulate matter in air pollution, the major environmental cause of premature human death globally.
Methane (CH 4 ), a greenhouse gas, is over 20 times more potent than CO 2 in terms of its climate-warming impact. With an atmospheric lifetime of about 12 years, it is produced through natural processes (e.g. the decomposition of plant and animal waste) and is also emitted from man-made sources, including coal mines, natural gas and oil systems, and landfills. Methane directly influences the climate system and also has indirect impacts on human health and ecosystems, in particular through its role as a precursor of tropospheric ozone. (O 3 ) is present in the lowest portion of the atmosphere (up to 10-15 kilometres above the ground) and is responsible for a large part of the human enhancement of the global greenhouse effect. With a lifetime of a few days to a few weeks, it is not directly emitted, but rather is produced through sunlight-driven oxidation of other agents, called ozone precursors: primarily methane (CH 4 ), but also carbon monoxide (CO), non-methane volatile organic compounds (NMVOCs) and nitrogen oxides (NO X ). Tropospheric ozone is a harmful pollutant that has detrimental impacts on human health and plants, causing important reductions in crop yields. 
Tropospheric or ground-level ozone

Box 6.2. Regional impacts of short-lived climate pollutants
Many regions of the world suffer from accelerated climate change. These include the Arctic region, South Asia, parts of Africa and various mountainous or densely populated areas of the world. In South Asia, for example, short-lived climate pollutants are causing threats to regional climatic systems, such as monsoons, and hydrological balances, with implications for food security as well as for water supply. In the Arctic, emissions of SLCPs -primarily black carbons -transported through the atmosphere at high latitudes are deposited on snow and ice, where they have a deleterious effect on the surface albedo in the form of heating and increased melting. Emissions of black carbon in the Arctic region are expected to increase as the northeast and northwest passages are more frequently opened to shipping; this, in turn, will further accelerate the heating and melting phenomena. alone would also have important implications for gender equality, as the population that suffers the severest exposure to these emissions consists primarily of women and children.
What can be done to reduce short-lived climate pollutants?
According to UNEP (2011b) there are a number of measures for reducing black carbon and ozone precursors that could begin to protect climate, public health, water, food security, and ecosystems immediately. They include recovering methane from extraction of coal, oil, gas, as well as from transport; capturing methane in waste management; using clean-burning stoves for residential cooking and diesel particulate filters for vehicles; and banning open burning of agricultural waste. Full implementation of these measures is achievable with existing technology but would require significant strategic investment and institutional arrangements.
About 50% of methane and black carbon emission reductions can be achieved through measures that result in net cost savings (as a global average) over their lifetime. These savings come about from initial investments being offset, for example, by reduced fuel use or the use of recovered methane. A further one-third of the total methane emission reduction could be addressed at relatively moderate costs.
In developing countries, efforts to reduce SLCPs can build on existing institutions, policies and regulatory frameworks for air quality management, and, where applicable, climate change. For many developing countries, these efforts can be connected to development goals and mainstreamed into development policies and sustainable development strategies. Action to replace domestic cook stoves with new efficient ones, for instance, offers a good example of a policy decision with visible development benefits.
Countries can take action now to rapidly implement control measures to address the most obvious SLCP sources knowing that multiple benefits will result. Efforts to combat SLCPs are not new. Projects and programmes at the global, regional and local levels have been supported by OECD member countries and international organisations for decades. Some of these are described briefly below. The lessons learned from initiatives such as these can help countries to scale up efforts and develop national SLCP action plans in priority areas.
Improved cooking to reduce black carbon. The Global Alliance for Clean Cookstoves is a public-private initiative to save lives, improve livelihoods, empower women, and combat climate change by creating a thriving global market for clean and efficient household cooking solutions. It comprises a range of organisations -from cottage industries to largescale companies -that are supplying clean, efficient, affordable, and user-desired stoves and fuels on a large scale, while constantly innovating to improve design and performance, and to lower costs.
Methane capture. Globally, solid waste landfills emit large amounts of methane.
In 2010, landfills were estimated to be the third largest source of total anthropogenic methane emissions, responsible for 11% of the global total (GMI, 2011 when the biodegradable organic matter in landfills decomposes. This gas, also called natural gas, can be recovered, providing valuable clean energy. Up to 88% of global methane emissions could be recovered using techniques already available today (ibid.); technologies and practices to do this are already known and used, to varying degrees, all over the world.
The Global Methane Initiative expands on existing efforts to advance the abatement, recovery and use of methane. It pools the collective resources and expertise of 41 participating countries to facilitate technology transfer, capacity building and market development. Thirty-four of these countries also promote landfill gas energy projects, working to identify proven technologies and practices adapted to different local contexts.
Nonetheless, apart from GMI there is no co-ordinated global effort to recover methane from landfills, and consequently the emissions are projected to increase. The OECD region is expected to remain the largest emitting region up until 2030, accounting for 30% of total emissions (OECD, 2012). Simultaneously, the developing countries -with their growing economies and their expanding and urbanising populations -are expected to generate increasing emissions. This is complicated by the fact that: 1) the high initial capital costs of implementing measures to recover methane gas are associated with a low price for captured gas -although long-term savings are made from reduced fuel use and minimal maintenance costs; and 2) the separation of organic matter from other waste requires a behavior change in society.
Partnerships for clean air. The UNEP Partnership for Clean Fuels and Vehicles (PCFV)
is a public-private partnership with over 120 partners worldwide. Their goal is to reduce air pollution in developing countries through technological improvements in the transport sector and the adoption of clean fuel and vehicle strategies. Through the PCFV initiative, UNEP encourages national governments to implement measures on unleaded petrol and low-sulphur fuel outlined in regional agreements across Africa. There is considerable potential for these processes to promote action on SLCPs.
The Global Air Pollution Forum (GAP Forum) brings together regional networks, 
Tackling the atmospheric "brown cloud"
The atmospheric brown cloud is a layer of air pollution that recurrently covers, for example, parts of South Asia, namely the northern Indian Ocean, India and Pakistan.
OECD countries account for 30% of global methane emissions.
Viewed from satellite photos, the cloud appears as a giant brown stain hanging in the air over much of South Asia and the Indian Ocean every year between January and March.
Atmospheric brown clouds are created by a range of airborne particles and pollutants from combustion (e.g. wood fires, cars and factories), biomass burning and industrial processes.
At the regional level, the joint UNEP and Asian Institute of Technology project -Atmospheric Brown Cloud (ABC) -assesses the impact of these clouds on human health, hydrology and agriculture. The project has increased understanding of the impacts of air pollution on climate in South Asia. As a component of ABC, Project Surya in India aims to mitigate the regional and global impacts of anthropogenic climate change by immediately and demonstrably reducing atmospheric concentrations of black carbon, methane and ozone through deploying inexpensive solar and other energy efficient cookers in rural India.
Producing cleaner bricks for cleaner air
It has been shown that better fuel use in producing bricks for building construction can significantly reduce air pollution while generating important savings in energy and greenhouse gas emissions. At present, most global brick production takes place in Asia (China produces approximately 50% of the world total, followed by India with 10%). The structure, size and number of production facilities, as well as the type of fuel used, vary from region to region and even among and within countries. For instance, there are about 100 000 large operating units in India; in Mexico, there are around 20 000 artisanal, nonmechanised brick kilns, mostly small and medium-sized; in Bangladesh, most of the 6 000 units are old, large-scale kilns with fixed chimneys. Several local and regional projects supported by the Global Environment Facility (GEF) and the United Nations Development Programme (UNDP) are focusing on improving the energy efficiency of brick production.
The way forward
There is general, science-based agreement that SLCPs affect climate, human health and crop yields. More action is needed. The synergistic effects of tackling SCLPs are significant, with immediate benefits. Abatement of long-lived greenhouse gas emissions is vital to getting control of climate change, but SCLP action provides an invaluable opportunity to win precious time in the battle. In fact, this might be the only way to slow down global and regional warming in the short term (10-30 years) and at the same time provide immediate air quality benefits.
For developing regions, a decrease in emissions of SLCPs implies improved health, gains in food production and avoidance of premature deaths from air pollution. These improvements, in turn, will facilitate development.
However, a major challenge is the lack of public awareness about the harmful effects of short-lived climate pollutants on human health, food production and climate -and what can be done about them. "Short-lived climate pollutants" is not yet a household expression, unlike climate change or air pollution; there is an urgent need to raise awareness of the main messages about SLCPs among a range of stakeholder groups, including governments, international organisations, the general public and not least, the private sector.
The term "short-lived climate pollutants" must become much more widely known.
Public awareness is especially important to create grassroots' acceptance for actions that in one way or another affect people's lives. Important barriers include cultural patterns (e.g. the preference for the taste of bread baked on traditional, smoky cook stoves or the cultural importance of traditional barbecues). Much of the work to date on raising awareness and overcoming barriers has been done by NGOs, and they can continue to play an important role in the future.
In many countries, institutional arrangements may also be barriers to integrating measures for SLCP abatement into government decision making. In particular, the diverse sectors that need to be involved often come under different ministries and government agencies, and institutional arrangements and policies on climate and air pollution are often separated. A whole-of-government approach is needed to allow ministries of environment, agriculture, and public health to work together in drawing up a comprehensive cross-sectoral strategy for SLCP abatement. • increase awareness of the advantages of reducing SLCP emissions;
• identify and discuss common strategies for new measures, or to promote and reinforce measures taken by other organisations;
• promote the development of national or regional action plans and follow up on the development of programmes and commitments;
• mobilise funds for reducing SLCP emissions;
• mobilise funds for regional platforms and for increasing private sector investment in emissions reductions.
The coalition will complement work to reduce emissions of long-lived climate forcers under the UN Framework Convention on climate change. At the same time, it demonstrates a new way of working: a bottom-up approach in which each participating country undertakes actions at home similar to those being promoted at the global level. In order to join the CCAC, countries will have to share the coalition's emissions-reduction objectives and be willing to promote work on achieving them. Non-governmental organisations and representatives of the business sector are also welcome to participate under the same conditions. UNEP will play an important role in this partnership, hosting a secretariat, contributing in-depth analysis of scientific findings and lending support for its activities.
The Climate and Clean Air Coalition offers a co-ordinated approach to combating SLCPs that can build on existing institutional arrangements, contribute financial support, enhance capacity and provide technical assistance at the national level. Global initiatives like these can raise awareness while enabling and encouraging national and regional actions to support the widespread implementation of SLCP measures.
